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When z is great, we may employ the semi-convergent series
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A table of the values of 2^ Ji(z) has been given by Lommel*, to Avhom is due the first systematic application of Bessel's functions to the diffraction integrals.
The illumination vanishes in correspondence with the roots of the equation /i(^) = 0. If these be called zl} #3, z-i} ... the radii of the dark rings in the diffraction pattern are
27T.R' being thus inversely proportional to R.
The integrations may also be effected by means of polar coordinates, taking first the integration with respect to <£ so as to obtain the result for an infinitely thin annular aperture. Thus, if
x = p cos cj>,   y = p sin $,
rr                        rn rzv
G= 1 1 GQ&pasdwdy = I    I    cos (pp cos 6} pdpcW.
Now by definition
The value of C for an annular aperture of radius r and width dr is thus
For the complete circle,
(12)
2       2'J.4    22.42.6     "'
as before.
pR
In these expressions we are to replace p by kflf, or rather, since the diffraction pattern is symmetrical, by kr/f, where r is the distance of any point in the focal plane from the centre of the system.
* Schl'omilch, xv. p. 166, 1870.=    cos px daody = 2 I     cos pM *J(R* — «3) dx, JJ                             J -R
